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The behaviour of iron which has been converted into the passive
state by means of nitric acid agrees completely with that of the passive
iron formed by anodic polarisation, hence it follows that the former,
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when dipped into the same ferrous sulphate solution, will exhibit a
potential which lies on the horizontal portion of the activation curve.1

9. Historical.

Now that the experimental facts necessary to the statement of the
problem have been given, the question will be considered from
the historical side. As has already been pointed out, attempts to
explain the remarkable phenomenon known as passivity have not been
lacking. Faraday2 was of opinion that the surface of the passive iron
was either oxidised or that the particles of iron held the oxygen bound
in some other way. He expressed his views as follows: " The
phenomena are due to a relation of the superficial particles of the
oxygen," and further, " My strong opinion is, that the surface of the iron
is oxidised or that the superficial particles of the metal are in such
relation to the oxygen of the electrolyte as to be equivalent to an
oxidation, and that, having thus their affinity for oxygen satisfied and
not being dissolved by the acid under the circumstances, there is no
renewal of the metallic surface."

Notwithstanding some scepticism, led by Schonbein, the oxidation
theory was for a long time considered to furnish a correct explanation
of the phenomena, until Hittorf3 sharply criticised it By means of
experiments on iron and chromium he showed that according to the
oxidation theory the existence of as yet unknown and very unstable
oxides must be assumed, having properties surpassing those of the
known oxides. These oxides would not be soluble in acids and on
increasing the temperature they would decompose, for passivity
disappears at high temperatures.

Hittorf showed that chromium can go into solution in the di-, tri- or
hexa-valent condition. He investigated the solution process accompany-

1 Smits, Aten. he. tit.                         a Phil. Mag. (3\ 9, 122 (1836).

8 Ztitschr.f. physik. Chemie, 25, 7^9 (1898); 30, 481 (1899); 34, 385 (1900).
Zeitschr.f. Elektrochem. 4, 482 (1898); 6, 6 (1899); 7, 168 (1900).
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